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The purpose of the present paper is to repeat Edwards's original analyses, but for a later period and only for the malformation anencephalus. The study of the other two lesions would be of limited value since his case ascertainment was confined to those infants stillborn or dying during infancy, and a considerable and probably variable proportion of cases of both spina bifida and hydrocephalus survive this period.
MATERIAL AND METHODS
All data pertaining to anencephalus, whether as a cause of stillbirth or of infant death, were abstracted from the Annual Reports of the Registrar General for Scotland together with the corresponding figures for the whole population of live and stillbirths. Incidences were calculated in the normal way and presented as rates per 1000 total births.
RESULTS
Out of 1 162 939 total births which were delivered during the 12-year period, 3246 were stated to be anencephalics giving a rate of 2 79. Of these 295 (9 1 %) were registered as livebirths.
REGIONAL VARIATION
One of the main findings in Edwards's paper (Edwards, 1958 ) was a marked variation in incidence within Scotland, with highest rates in the lowlands and lowest rates in the highlands.
Using the 12-year data on stillbirths with anencephalus ( Fig. 1 A similar analysis of the present data produced a weighted mean ratio equal to 1 * 12 (significantly different from l*0, P <0 05). Edwards, however, suggested that large cities and ports were atypical because they were likely to contain a large proportion of immigrants. If they are excluded from the analysis the urban effect becomes slightly greater (mean ratio = 1 17), but is no longer statistically significant (0 I > P > 0 05).
SOCIAL CLASS
Edwards's study was one of the first to show, the marked trend in incidence with social class: a result that has been confirmed in Belfast (Elwood, 1970) and in the United Kingdom (Butler and Alberman, 1969) . The more recent Scottish data presented here (Table I) show the same effect, with the incidence among births to women in social class V some three times that among deliveries to women in social class I. Searle, 1959; Betheras, 1962; Muffarij and Kilejian, 1963; Fr6zal et al., 1964; Carter, David, and Laurence, 1968; Naggan, 1971) there is a marked increase in the incidence with increasing parity from parity one until parity four when there appears to be some levelling out of the rate.
PARENTAL AGES Edwards's data indicated a high risk to infants of teenage mothers, lowest risk at ages 25-29 years and a rising incidence thereafter. The present data exhibit the same effect (Table III) which has been reported in some other series (Ingalls et al., 1954; Betheras, 1962; Hamersmaa, 1964; Carter et al., 1968; Rogers, 1969 ). Unfortunately it is not possible from the published data to assess the effects of parity and maternal age simultaneously, but a previous study indicated that in the United Kingdom the primiparity effect is more marked among the young mothers and the multiparity effect is chiefly found among the older women (Fedrick, 1970a (1951) previously, that there was a pronounced seasonal variation in the number of anencephalics delivered: the winter incidence being about a third greater than the summer incidence. The present data showed little variation, the winter incidence being only 6% greater than the summer.
The variation, such as there is, is not statistically significant whether using the method of Edwards (1961) of testing for cyclic trend or the nonparametric method of Hewitt et al. (1971) .
SECULAR VARIATION
In an analysis of the yearly variation in the incidence of the lesion there are two aspects to consider: first, is there an overall trend, and secondly, can any particular years be considered to have more or fewer cases than would be expected by chance? From Fig. 3 it can be seen that the rate of anencephalus decreased during the period, the data being compatible with the equation: y = 3-392 -0113x where y is the rate of anencephalus and x is the number of years after 1961. (The standard error of the regression coefficient is 0 021; that is, the trend is highly significant: t = 5 4; df = 10; P <0-001). The numbers of cases expected, from this equation, to have occurred in each year have been calculated and there does appear to be significant variation (x2 = 20-8, P <0 05) with an excess of cases in 1961 and 1971 and a dearth in 1962.
Having established that there was an overall downward trend in incidence in Scotland throughout the 12-year period, let us examine the question of whether the fall is consistent within age, social class, and parity groups. Table IV shows the change in incidence within groups. The reduction in incidence was marked in social classes Ill, IV, and V but was barely apparent in social classes I and II. Although the decrease was constant with parity there was marked variation with maternal age: the reduction among births to teenage women being such that in the second period of time the incidence in this age group was almost identical to the incidence among the births to women aged 20 to 34 years. Finally, there is some suggestion that there was a slight seasonal variation in the first six years which became barely perceptible in the later period. This is similar to the findings of Leck and Record (1966) for Birmingham and Elwood and Nevin (1973) in Belfast.
DISCUSSION
The present study has repeated the finding of Edwards (1958) of marked geographical variation in the incidence of the lesion, but perhaps of more interest is the comparison of the incidences found in his study with those found at this later period of time. In Scotland as a whole, the population had decreased between the two census years of 1961 and 1971; the only areas in which there had been a slight increase being the far western highlands and the area around the Firth of Forth (Nissel and Lewis, 1974) . The former area had a large increase in incidence, the latter a decrease. Thus it seems unlikely that the increase in rates in certain areas could be due to differential emigration of the 'fitter' members of the community.
In the Netherlands a marked geographical variation in the incidence of anencephalus was also found (Verstege, 1971) . This was shown to be significantly correlated with the softness of the local water supply in accord with studies in the British Isles (Fedrick, 1970b; Lowe, Roberts, and Lloyd, 1971; Verstege, 1971) . Nevertheless he also found curious secular patterns, the incidence falling dramatically during the period 1951-68 in the rural areas but rising in the previously low incidence area of Zeeland. The author could find no explanation for this phenomenon.
The other changes of pattern are also of interest. The marked increase in incidence with low maternal age has almost vanished, but whereas formerly the incidence among illegitimate births was slightly lower than that among legitimate births, the reverse has now occurred. Overall in Scotland during the 12-year period the rate of illegitimate births increased from 5% of all births in the first six years to 8% during the period 1967-72.
The maternal age distribution has also varied during the period with the proportion of deliveries to women under 20 years increasing from 7-7% to 10-4%, whereas the proportion of mothers over 34 years decreased from 12-2% to 9-4%. Simultaneously there was a decrease in the number of women being delivered who were of parity three or more, from 21 % in the first six-year period to 16% in the second. In comparison the distribution of all births by social class has shown far less variation: the proportion of social classes IV and V has decreased from 29-9% to 28-4% and the 'upper' social classes increased from 15-3 % to 18-4%. From all these factors it is difficult to explain the changes in the incidence of the lesion. Diet has been suggested as being an important factor in anencephalus (Renwick, 1972; Knox, 1972; Fedrick, 1974) and it is conceivable that some of the variation shown could be so explained. For example, it could be that the dietary factor is one to which the newest generation of reproducing women has not become so addicted as her elder sister. This would account for the marked decline in incidence in the younger age groups. It is also feasible that the substance or a combination of substances was primarily consumed by the women in the lower social classes and that reduction in consumption would therefore only affect the incidence in those social classes.
Although many substances, including tea, processed peas and, possibly corned beef probably fit this pattern, it is impossible without further data from other areas to make other than wild surmises.
